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Description 

VEHICLE TRIM PANEL WITH INTEGRAL 

NIBBED ARMREST 

Field of the Invention 

[0001] The invention relates generally to vehicle doors, and more 

particularly to trim panels for vehicle doors. 
Background of the Invention 

[0002] vehicle door constructions typically feature a metal door 
frame with a sheet metal outer panel or skin that defines 
the door's exterior and an inner sheet metal panel secured 
to the door frame. Various door components, including 
window regulator rails, audio speakers, latches, and the 
like, are fastened in openings defined in the inner sheet 
metal panel. Covering the inner door panel is a removable 
trim panel that provides an aesthetically pleasing facade 
viewed by occupants seated in the passenger cabin of the 
motor vehicle. Typically disposed between the inner sheet 
metal panel and trim panel is a water and/or sound bar- 
rier that closes the various openings and prevents water 



infiltrating the interior of the door from wetting the inte- 
rior surface of the trim panel. A wire harness communi- 
cates electrical connections between mechanisms at- 
tached to the vehicle door and controls on the trim panel. 
The latch is connected by a cable to an inner release han- 
dle accessible to the vehicle occupant. 

[0003] D 00r trim panels have previously been constructed as as- 
semblies in which the individual components are assem- 
bled together and attached to a panel by several different 
conventional processes including adhesives, heat staking, 
sonic welding, fasteners, etc. Such assemblies may in- 
clude a nibbed armrest sub-assembly consisting of an in- 
jection molded skin that is assembled with a substrate. 
The nibbed armrest and substrate sub-assembly is then 
directly attached to the trim panel or attached to a remov- 
able bolster covering an access opening in the trim panel. 
While such conventional assemblies may provide a desired 
appearance and functionality, the use of such conven- 
tional assemblies introduce their own drawbacks. For in- 
stance, the use of a separate substrate to reinforce and 
support the nibbed armrest introduces a separate compo- 
nent in the assembly and also increases cost. 

[0004] what is needed therefore is a door trim panel construction 



that addresses these and other deficiencies of conven- 
tional door trim panel constructions. 
Summary of Invention 

[0005] The invention provides a door trim panel construction in- 
cluding a main body portion adapted to be removably se- 
cured to a door frame of a motor vehicle and an armrest 
fastened to the main body portion. The main body portion 
includes an integral support surface and the armrest in- 
cludes a plurality of spaced-apart nibs or projections po- 
sitioned to contact the integral support surface to thereby 
support the armrest. The integration of the nibbed arm- 
rest with the main body portion of the trim panel elimi- 
nates the cost of an add-on armrest assembly. 

[0006] | n another embodiment of the invention, a door trim panel 
includes a main body portion adapted to be removably se- 
cured to a door frame of a motor vehicle and a bolster re- 
movably secured to the main body portion. The bolster 
covers an access opening defined in the main body por- 
tion and includes an integral support surface. Fastened to 
the bolster is an armrest that includes a plurality of 
spaced-apart nibs or projections positioned to contact the 
integral support surface to thereby support the armrest. 
The integration of the nibbed armrest with the bolster of 



the trim panel eliminates the cost of an add-on armrest 
assembly. 

[0007] | n another aspect, a method of making a door trim panel 
for mounting to a door frame of a motor vehicle includes 
molding a bolster with an integral support surface and 
mounting an armrest to the door trim panel. The armrest 
is mounted to the door trim panel such that a plurality of 
projections projecting from the armrest are in contact 
with the integral support surface. 

[0008] These and other objects and advantages of the invention 

shall become more apparent from the accompanying 

drawings and description thereof. 
Brief Description of Drawings 

[0009] jhe accompanying drawings, which are incorporated in 
and constitute a part of this specification, illustrate em- 
bodiments of the invention and, together with a general 
description of the invention given above, and the detailed 
description given below, serve to explain the principles of 
the invention. 

[0010] pig. 1 is a perspective view of a door trim panel fastened 
to a vehicle door frame and constructed in accordance 
with the invention; 

[0011] pig. 2 is a cross-sectional view taken generally along line 



2- 2 of Fig. 1; 

[0012] pig. 3 is a cross-sectional view taken generally along line 

3- 3 of Fig. 1; 

[0013] pig. 4 is a cross-sectional view taken generally along line 

4- 4 of Fig. 1; 

[0014] Fig. 5 is a cross-sectional view taken generally along line 

5- 5 of Fig. 1; 

[0015] Fig. 6 is a cross-sectional view similar to Fig. 2 showing 
assembly of the armrest with the bolster of the door trim 
panel; and 

[0016] Fig. 7 is a detailed view similar to a portion of Fig. 6 

showing a further step in the assembly procedure of the 

arm rest with the bolster. 
Detailed Description 

[0017] with reference to Fig. 1, a door trim panel 10 constructed 
in accordance with an embodiment of the invention is 
shown fastened to a door of a vehicle such as, for exam- 
ple, an automobile, a truck, or an aircraft. More specifi- 
cally, door trim panel 10 is a coupled as an assembly with, 
and inboard of, the inner sheet metal of a door frame 12, 
which has a hinged attachment with a body 14 of an auto- 
mobile 16. However, persons of ordinary skill in the art 
will appreciate that door trim panel 10 may be used on 



other doors including but not limited to sliding doors, 
hatches, etc. Further, persons of ordinary skill in the art 
will also appreciate that door frame 12 may be con- 
structed of other materials such as composites like fiber- 
glass and carbon fibers. As used in this description, the 
terms such as "outboard," "outer" and "outward" indicate a 
direction or orientation away from or farther from a longi- 
tudinal centerline of the automobile 16. Conversely, "in- 
board," "inner" and "inward" indicate a direction or orien- 
tation toward or closer to the longitudinal centerline. 
[0018] The door trim panel 10 includes a main body portion 15 
coupled by fasteners with the door frame 12, a bolster 18 
covering an access opening 19 defined in the main body 
portion 15, a switch bezel 20 supported by and secured to 
the bolster 18 in any suitable manner, such as by an in- 
terference fit or suitable fasteners, and an armrest 22 that 
is also supported by and secured to the bolster 18. Elec- 
trical control panels 24, 26 in switch bezel 20 carry con- 
trol switches that are electrically coupled by a hidden 
wiring harness with conventional electrically-operated 
components such as door locks, window controls, seat 
controls, and side mirrors of the automobile 16. The 
switch bezel 20 includes a pull cup 28 that permits a pas- 



senger occupying passenger cabin 30 of automobile 16 to 
manually move the assembled door relative to the body 

14 for passenger ingress and egress of the passenger 
cabin 30. An inner door release handle (not shown) for 
operating a door latch (not shown) is also accessible to a 
passenger inside the passenger cabin 30. An assembly 
line worker or service technician may access door compo- 
nents, such as an audio speaker, window regulator rails, a 
window motor, etc., mounted to the door frame 12 by re- 
moving the bolster 18 from the access opening 19. 

[0019] The bolster 18 may be back-loaded into a hidden access 
opening in the main body portion 15, front-loaded into 
the access opening, or integral with the main body portion 
15. The armrest 22 is typically front loaded to trim panel 

15 so that the side edges of the armrest 22 are not visible 
to a passenger occupying passenger cabin 30. The arm 
rest 22 is typically molded from a thermoplastic or ther- 
mosetting polymer resin, such as polyvinyl chloride (PVC) 
or polyetherester (TPE), that has sufficient flexibility in the 
as-molded condition to temporarily contort without per- 
manent distortion or warpage for assembly with bolster 
18 and that may be molded as a die-locked part. On the 
other hand, the bolster 18 may be molded as a separate 



part without die-locked conditions requiring the use of 
expensive slide or lift actions for part ejection, which sig- 
nificantly reduces mold cost and contrasts with the mold- 
ing of conventional bolsters having a support for an arm- 
rest. 

[0020] with reference to Figs. 2 and 3 in which like reference nu- 
merals refer to like features in Fig. 1, the armrest 22 in- 
cludes a contoured thin-walled shell 25 and plurality of 
spaced-apart detents or locking tabs 32 and 34 project 
from opposed side edges 36 and 38 of shell 25. The arm- 
rest 22 is secured to the bolster 18 by the snap-fit en- 
gagement of locking tabs 32 and 34 in a corresponding 
plurality of spaced-apart tab openings 40 and 42, respec- 
tively. The tab openings 40 and 42 penetrate through a 
corresponding one of U-shaped channels 44 and 46 ex- 
tending along opposite side edges of the bolster 18. Each 
tab opening 40 and 42 is positioned on the bolster 18 to 
be registered with the location of one of the locking tabs 
32 and 34, respectively, during installation of the bolster 
18. Although the number of locking tabs 32 and the num- 
ber of locking tabs 34 are contingent upon the design, the 
armrest 22 includes a minimum of one locking tab 32 and 
one locking tab 34 so that both side edges 36 and 38 are 



secured. 

[0021] Because the locking tabs 32 are identical to locking tabs 
34, the following description of locking tab 32 pertains 
equally to locking tab 34. Each locking tab 32 includes a 
free end 48 that protrudes through the tab opening 40 
and a wedge-shaped section 50 with an inclined surface 
52. A vertical retention edge 54 of the wedge-shaped 
section 50 is captured after assembly by a portion of the 
bolster 18 surrounding the tab opening 40. The contact 
between the vertical retention edge 54 and the bolster 18 
prevents movement of the armrest 22 inward into the 
passenger cabin 30. For example, the engagement be- 
tween the locking tabs 32, 34 and tab openings 40, 42 is 
adequate to secure the armrest 22 with the bolster 18 to 
resist a force applied by a passenger in the passenger 
cabin 30 to pull cup 28 for moving the assembled door 
relative to the body 14. 

[0022] Extending vertically away from an inner surface 25a of 
shell 25 is a plurality of spaced-apart nibs or projections 
55. A lower surface of each projection 55 contacts a con- 
fronting substrate surface 18a of the bolster 18. Substrate 
surface 18a projects generally perpendicular or inboard 
laterally between spaced-apart generally vertical surfaces 



18b and 18c of the bolster 18. Substrate surface 18a may 
be oriented generally horizontally or, alternatively, may be 
inclined from the horizontal along the longitudinal axis of 
the automobile 16. The substrate surface 18a may be 
substantially flat or may be partially or completely con- 
cave or convex. 

[0023] The projections 55 separate the armrest 22 from the bol- 
ster 18 and serve to supply a cushioning effect to, and 
support the load of, a passenger's arm resting on the 
armrest 22. The height of the projections 55 is design 
specific. The substrate surface 18a is integral with the 
bolster 18 and yet serves the support function for armrest 
22, which represents an improved over conventional arm- 
rest designs that require a separate add-on component 
subassembly consisting of an armrest and a substrate. 
The substrate support surface 18a is unitary and forms a 
single piece with the vertical surfaces 18b and 18c of the 
bolster 18. 

[0024] Regions of side edges 54 and 56 located between locking 
tabs 32 and 34, respectively, are featureless and are re- 
ceived inside a corresponding one of channels 40 and 42, 
respectively. The channels 40 and 42 conceal the side 
edges 54 and 56 from the view of a passenger in the pas- 



senger cabin 30. 

[0025] with reference to Figs. 4 and 5 in which like reference nu- 
merals refer to like features in Figs. 2 and 3, the shell 52 
of armrest 22 includes end edges 58 (Fig. 4) and 60 (Fig. 
5) extending between the side edges 54 and 56. As shown 
in Fig. 4, side edge 58 includes a channel 62 that receives 
the nearby edge of the bolster 18 to provide a smooth and 
finished appearance. As shown in Fig. 5, side edge 60 in- 
cludes a ridge 64 received in a locking manner within a 
channel 66 formed in the bolster 18. The side edge 60 is 
captured between the bolster 18 and the switch bezel 20, 
which constrains the side edge 60 against movement. The 
armrest 22 is secured to bolster 18 before the switch 
bezel is added to the assembly. However, the invention is 
not so limited as the side edge 60 of shell 25 may be se- 
cured with bolster 18 in any conventional manner. 

[0026] with reference to Figs. 6 and 7 in which like reference nu- 
merals refer to like features in Fig. 2, the armrest 22 is 
assembled with the bolster 18 before the bolster 18 is 
mounted to the member 15 to form the trim panel 10. 
First, the ridge 64 of side edge 60 is positioned in channel 
66. Then, the free end 48 of each of locking tabs 32 and 
34 are inserted into a corresponding one of the tab open- 



ings 40 and 42, respectively. A tool 70 is engaged with 
the free end 48 of one or more of locking tabs 32 and/or 
locking tabs 34 and applies a force that pulls the locking 
tabs 32 and 34 through the corresponding tab openings 
40 and 42. The material of locking tabs 32 and 34 com- 
presses and/or the inclined surface 52 of the wedge- 
shaped section 50 resiliently deflects the material of the 
main body portion 15 surrounding openings 40 and 42. 
After the wedge-shaped section 50 emerges, the main 
body portion 15 and locking tabs 32 and 34 return to 
their original shape and the edge 54 of each of the lock- 
ing tabs 32 and 34 is captured by a portion of the bolster 
18 surrounding a corresponding one of the tab openings 
40 and 42, respectively. 
[0027] | n alternative embodiments of the invention, the bolster 
18 may be made integral with the main body portion 15 if 
an access opening 19 is not required for accessing door 
components. For example, such door assemblies are per- 
mitted if the trim panel 10 is removable as a unit from the 
door frame 12 and, when removed, reveals the door com- 
ponents. Such door assemblies are disclosed in com- 
monly-owned and co-pending U.S. Application Serial No. 
10/709,544, which is hereby incorporated by reference 



herein in its entirety. 

[0028] while the invention has been illustrated by the description 
of one or more embodiments thereof, and while the em- 
bodiments have been described in considerable detail, 
they are not intended to restrict or in any way limit the 
scope of the appended claims to such detail. Additional 
advantages and modifications will readily appear to those 
skilled in the art. The invention in its broader aspects is 
therefore not limited to the specific details, representative 
apparatus and methods and illustrative examples shown 
and described. Accordingly, departures may be made from 
such details without departing from the scope or spirit of 
Applicants" general inventive concept. 

[0029] WHAT IS CLAIMED IS: 



